Results: Participants' comfort level with performing a PCNB improved from a mean of 1.2 to 2.7 (p ¼ <0.001) (from not comfortable to mildly-moderately comfortable) after being taught on this model. General knowledge improved from a mean score of 7.2 to 9.2 (p ¼ <0.001).
Study Objectives: Emergency medicine residents are required to perform cricothyrotomy during training per the Accreditation Council for Graduate Medical Education (ACGME) guidelines as this is a critical skill for an emergency physician. Cricothyrotomy is a high-risk, low-frequency procedure, with prevalence noted to be 1.1% of emergency department airway management. Thus, having a realistic task trainer to teach emergency medicine residents this life-saving procedure is of upmost importance to ensure competence. We developed a bleeding cricothyrotomy trainer using a FDM 3D printer and innovative bleeding tissue model to enhance realism of the procedure for residents (Image 1).
We aimed to compare this trainer to other nonbleeding models (porcine, cadaver, simulation manikin) and evaluate its realism.
Methods: Implementation of this trainer occurred during an advanced airway educational lab for emergency medicine residents. Participants completed surveys after performing a cricothyrotomy on the bleeding trainer that utilized 3 different 5-point visual analogue scales (VAS). The survey rated the realism of the trainer through the first VAS with internal anchors of 5 being defined as highly realistic/ similar to a patient, 3 as neutral, and 1 as highly unrealistic. In addition, participants compared the trainer to previous models they have utilized through a second VAS with 5 defined as superior, 3 defined as similar, and 1 defined as inferior. Participants rated their comfort level with performing the procedure on the final VAS with 5 defined as highly comfortable, 3 defined as neutral, and 1 defined as highly uncomfortable, both before and after the educational lab. Demographic data included post-graduate year, prior experience with clinical cricothyrotomies as the primary operator versus assistant, and previous cricothyrotomy trainer experience. The survey also included open-response suggestions for improvement on the trainer.
Results: Forty-three emergency medicine residents completed the survey (82.7%, 43/52). The mean realism rating of the trainer was 3.81AE0.91. Participants reported previous training on cadaver (62.8%, 27/43), porcine (46.5%, 20/43), and manikin (67.4%, 29/43) models prior to using this trainer. The bleeding cricothyrotomy trainer rated superior when compared to previous models (4.45AE0.59). Participants noted improved comfort with performance of cricothyrotomy after the educational lab experience (average improvement of 1.23AE0.75). Participants specifically commented on the realism of the bleeding tissue and texture of the skin; however, they recommended reduction in the size of the cricothyroid membrane space.
Conclusions: The innovative bleeding cricothyrotomy trainer is more realistic and superior when compared to other commonly used nonbleeding models. This trainer provides a more advanced platform to teach an infrequent yet critical procedural skill to emergency medicine residents.
